Inactivation of macrolides by producers and pathogens.
Inactivation, one of the mechanisms of resistance to macrolide, lincosamide and streptogramin (MLS) antibiotics, appears to be fairly rare in clinical isolates in comparison with target site modification or efflux. However, inactivation is one of the major mechanisms through which macrolide-producing organisms avoid self-damage during antibiotic biosynthesis. The inactivation mechanisms for MLS antibiotics in pathogens are mainly hydrolysis, phosphorylation, glycosylation, reduction, deacylation, nucleotidylation, and acetylation. The ere (erythromycin resistance esterase) and mph (macrolide phosphotransferase) genes were originally found in Escherichia coli. Subsequently, Wondrack et al. (Wondrack, L.; Massa, M.; Yang, B.V.; Sutcliffe, J. Antimicrob. Agents Chemother., 1996, 40, 992) reported ere-like activity in Staphylococcus aureus. In addition, a variant of erythromycin esterase was found in Pseudomonas sp. from aquaculture sediment by Kim et al. (Kim, Y.H.; Cha, C.J.; Cerniglia, C.E. FEMS Microbiol. Lett., 2002, 210, 239). Although the mph genes, including mph(K), were first characterized in E. coli, a recent study revealed that S. aureus and Stenotrophomonas maltophilia have mph(C). The mph(C) has a low G+C content, like mph(B), and has high homology with mph(B), but not with mph(A) or mph(K). Consequently, the mph(C) and ere(B) genes seem to have originated from Gram-positive bacteria and been transferred between Gram-positive and Gram-negative bacteria. In this chapter, the genes and the mechanisms involved in the inactivation of MLS antibiotics by antibiotic-producing bacteria are reviewed.